concentration of 15ϫ10 6 spermatozoa/ml, a progressive motility of 20%, 100% macrocephalic sperm heads (head area 25.4 6 To whom correspondence should be addressed sperm cells and the genetic risks for an ICSI-derived pregnancy were discussed with the couple who opted for continuation of An infertile couple was referred for intracytoplasmic sperm the procedure and two embryos were replaced at the 6-cell injection (ICSI) because of primary infertility and oligoasstage. The procedure did not result in a pregnancy.
sperm cells and the genetic risks for an ICSI-derived pregnancy were discussed with the couple who opted for continuation of An infertile couple was referred for intracytoplasmic sperm the procedure and two embryos were replaced at the 6-cell injection (ICSI) because of primary infertility and oligoasstage. The procedure did not result in a pregnancy.
thenoteratozoospermia (OAT) in the male. It was observed
Because of the abnormal semen characteristics, the 31 that although the sperm cells presented with an unusual head size and multiple tails they were able to fertilize year old male was further investigated. A testis biopsy was the oocytes after ICSI. Subsequent molecular cytogenetic performed and a reduced spermatogenesis was observed analysis demonstrated de-novo chromosome abnormalities resulting in a Johnson score of 6. A family history revealed in virtually all sperm cells with 40% diploidy and 24% that the patient was part of an East Mediterranean family triploidy in addition to aneuploidy for the sex chromosomes.
consisting of three brothers and four sisters; one brother was Key words: intracytoplasmic sperm injection/chromosome normally fertile but the fertility status of the other siblings abnormality/spermatozoa/oligozoospermia was unknown. The patient's hormone concentrations were in the normal range [testosterone 20 nmol/l; follicle stimulating hormone (FSH) 6.0 IU/l; luteinizing hormone (LH) 3.8 IU/l]) and a normal 46,XY karyotype was found in all 200 peripheral Introduction lymphocytes examined. Infertile oligozoospermic patients often display an enhanced Interphase fluorescent in-situ hybridization (FISH) was perfrequency of phenotypically abnormal sperm cells. Although formed using probes for the chromosomes 18, X and Y in such cells have been successfully used in intracytoplasmic a three-colour and for chromosome 1 in a single-colour sperm injection (ICSI), controversy exists over whether sperm hybridization protocol. The multi-colour FISH analysis for phenotype abnormalities are indicative of genotype abnormalittwo sex chromosomes and an autosome allowed the distinction ies (Engel et al., 1996) . We present a case history of an between aneuploidy for the sex chromosomes and variations oligoasthenoteratozoospermic (OAT) patient with multiple in the ploidy status in individual sperm cells (Blanco et al., phenotypic abnormalities in sperm cells and show that these 1996) . Probes included satellite probes for the centromeric cells are chromosomally abnormal.
regions for chromosomes X and 18; a satellite III probe for the subcentromeric region of chromosome 1, and a satellite Case report III probe for the heterochromatic region Yq12. All probes were directly labelled with fluorophores and obtained commercially An infertile couple first visited the in-vitro fertilization (IVF) (Vysis Inc, Downers Grove, IL, USA). Sperm cells were fixed clinic in Utrecht in 1992. During fertility work-up, semen in Carnoy's fixative and brought onto coated glass slides analyses were performed and an OAT was found. Three (Vectabond; Vector Laboratories, Burlingame, CA, USA). consecutive semen samples showed Ͻ2% normal sperm cells, Decondensation was obtained by a 5 min incubation in a 1 M 10% cells with enlarged sperm heads and various other Tris-HCl solution containing 25 mM dithiothreitol (DTT) at head abnormalities in the remaining cells (World Health pH 9.5 (Martini et al., 1995) . Dehydrated slides were denatured Organization, 1987). IVF was not advised because the chances at 75°C in 70% formamide/2ϫ sodium chloride/sodium citrate on fertilization were considered to be very low. The couple returned in 1995 and were scheduled for ICSI. During the (SSC) and hybridized overnight at 37°C. The post-hybridization considered to be multiple when separated by at least one signal diameter.
In the patient, FISH on interphase nuclei resulted in a signal wash was performed in 0.4ϫ SSC/0.3% NP-40 at 73°C for 2 min. Slides were examined using a triple filterblock (Leitz, distribution compatible with the virtual absence of normal haploid cells (Ͻ2%) and the presence of diploid (40%) and Wetzlar, Germany), allowing the simultaneous visualization of triploid (24%) sperm cells and hyperhaploid spermatozoa should be related to the incidence of chromosomally abnormal embryos in both preimplantation and postimplantation stadia. aneuploid for the sex chromosomes (22%) (Figure 1 ; Table I ). Single colour FISH for chromosome 1 confirmed the presence Meanwhile, it seems advisable not to use macrocephalic, multitailed and acrosome-less spermatozoa for injection purposes of diploid and triploid sperm cells (Table II) . Most spermatozoa (93%) were found to display both X and Y chromosomal without proper genetic screening. signals suggesting that malsegregation of the sex chromosomes and defects at the level of meiosis I were part of the underlyingLittle information is available with respect to the correlation Engel, W., Murphy, D. and Schmid, M. (1996) Are these genetic risks of sperm phenotype and genetic constitution in such patients. animals (Carothers and Beatty, 1975) . Such cells were found Martin, R.H. and Rademaker, A. (1988) The relationship between sperm to present an enlarged sperm head and multiple tails (Beatty and suggested that morphologically abnormal spermatozoa are less Hum. Reprod., 10, 855-861. Moosani, N., Pattinson, H.A., Carter, M.D. et al. (1995) Chromosomal analysis likely to cross the utero-tubal junction (Krzanowska, 1974) . that no significant relationship exists between the frequencies Received on October 15, 1996; accepted on February 18, 1997 of chromosomally and morphologically abnormal spermatozoa (Martin and Rademaker, 1988) . However, such studies may be biased by an altered fertilizing capability of aberrant spermatozoa and may underestimate the percentage of chromosome abnormalities. Recently, a new technique has been described in which human sperm cells are injected into mouse oocytes (Lee et al., 1996) . Preliminary results have indicated that some morphological abnormalities in sperm heads are associated with chromosome defects but no increase was reported for spermatozoa with enlarged heads. Additional studies, including FISH, for the detection of specific chromosome abnormalities, should be performed on phenotypically abnormal sperm cells in a large population of infertile males to estimate the genetic risks involved. If possible, such data
